Objective We aimed to adapt, translate and validate the Chronic Liver Disease Questionnaire (CLDQ) in Malaysian patients with chronic liver diseases of various aetiologies. Setting Tertiary level teaching institution in Malaysia. Participants The validation process involved 211 adult patients (English language n=101, Malay language n=110) with chronic liver disease. Characteristics of the study subjects were as follows: mean (SD) age was 56 (12.8) years, 58.3% were male and 41.7% female. The inclusion criteria were patients 18 years or older with chronic hepatitis and/or liver cirrhosis of any aetiology. The exclusion criteria were as follows: presence of hepatic encephalopathy, ongoing treatment with interferon and presence of other chronic conditions that have an impact on health-related quality of life (HRQOL). Methods A cross-sectional study was conducted. Cultural adaptation of the English version of the CLDQ was performed, and a Malay version was developed following standard forward-backward translation by independent native speakers. Psychometric properties of both versions were determined by assessing their internal consistency, test-retest reliability and discriminant and convergent validity. Results Cronbach's alpha for internal consistency across the various domains of the CLDQ was 0.95 for the English version and 0.92 for the Malay version. Test-retest analysis showed excellent reliability with an intraclass correlation coefficient of 0.89 for the English version and 0.93 for the Malay version. The average scores of both the English and Malay versions of the CLDQ demonstrated adequate discriminant validity by differentiating between non-cirrhosis (English 6.3, Malay 6.1), compensated cirrhosis (English 5.6, Malay 6.0) and decompensated cirrhosis (English 5.1, Malay 4.9) (p<0.001). Convergent validity showed that correlation was fair between the English (ρ=0.59) and Malay (p=0.47) CLDQ versions with the EQ-5D, a generic HRQOL instrument. Conclusion The English and Malay versions of the CLDQ are reliable and valid disease-specific instruments for assessing HRQOL in Malaysian patients with chronic liver disease.
IntroductIon
Chronic liver disease is one of the leading causes of mortality and morbidity worldwide. Recent reports have shown that deaths due to liver cirrhosis, chronic viral hepatitis and hepatic decompensation events worldwide have increased over the past 30 years, from 676 000 (1.54% of global deaths) in 1980 to more than 1 million in 2010 (2% of global deaths). 1 In Malaysia, it is rapidly becoming one of the leading causes of disease-related mortality. Over the last 20 years, liver cirrhosis and liver cancer have increased in rank to become the 19th and 20th causes for premature mortality in Malaysia, respectively, based on a census report in 2010. 2 Other manifestations of the disease are known to result in various debilitating symptoms. Fatigue, abdominal pain and nausea, depression, anxiety, inability to perform daily activities and vocational and interpersonal problems have all been reported. 3 4 Even ► A translated and adapted version of the Chronic Liver Disease Questionnaire (CLDQ) has been found to be valid and reliable for assessing health-related quality of life in a multiracial Asian population with chronic liver disease. ► The validation cohort included patients with a varied aetiology of chronic liver disease. ► This study was performed at a single academic centre that may limit its applicability to other settings. ► The sample size was small, particularly that of patients with advanced chronic liver disease. ► This cross-sectional study was not able to assess responsiveness of the CLDQ.
Open Access though some of these complications can be measured using standard clinical outcomes, most have no physical findings and are therefore poorly assessed by clinicians. There is increasing evidence that evaluating the patient's health-related quality of life (HRQOL) provides a more complete assessment of a patient's health status, by taking into consideration the complications that are difficult to measure using traditional clinical methods. 5 Major advances have been made in the management of chronic liver disease. Some interventions like liver transplantation and antiviral therapy in hepatitis C infection are aimed for curative intent. However, treatment of decompensated cirrhosis, especially in the elderly, are mainly geared towards symptomatic relief, improving their quality of life and ability to function. Therefore, an objective assessment of the latter, such as the Chronic Liver Disease Questionnaire (CLDQ), is important in evaluating treatment outcome. 5 This is particularly relevant in a country like Malaysia, where liver transplantation is not often practiced, resulting in a palliative approach towards patients with advanced liver disease. 6 Younossi et al developed the first CLDQ after realising the need for a systematic assessment that is specifically designed for patients with chronic liver disease. 7 To our knowledge, no existing HRQOL instrument has been validated for use in the Malaysian population.
objective We aimed to develop local English and Malay (the two most common languages spoken in Malaysia) versions of the CLDQ and validate both versions in Malaysian patients with chronic liver disease.
Methods subjects
Ethical approval was obtained from our local institutional review board prior to the commencement of this study and complied with the latest version of the Declaration of Helsinki (University Malaya Medical Centre (UMMC) Ethics Reference no 1066.2). A cross-sectional study was conducted between January and August 2015. Consecutive adult patients with chronic liver disease who attended the gastroenterology clinic, including those who required admission under the gastroenterology team at UMMC were invited to participate in the study. Informed and written consent were obtained. A total of 211 patients were interviewed, of which 123 patients were male and the remaining 88 patients were female.
The inclusion criteria for subjects in this study were as follows: patients 18 years or older with chronic hepatitis, or liver cirrhosis of any aetiology or primary hepatocellular carcinoma. Chronic hepatitis was defined by an elevation of serum transaminases 1.5 times above the upper limit of normal for longer than 6 months for patients with non-viral hepatitis. The diagnosis for chronic hepatitis B was based on serology (HBsAg and anti-HBcIgG). Chronic hepatitis C was diagnosed on the presence of hepatitis C antibodies and detectable viral load on PCR. Causes for chronic liver disease were divided into viral hepatitis (hepatitis B or hepatitis C), alcohol, non-alcoholic fatty liver disease (NAFLD) and others. The patients were grouped into those without cirrhosis (viral hepatitis carriers, fibrosis and fatty liver changes), compensated cirrhosis (Child-Pugh A cirrhosis) and decompensated cirrhosis (Child-Pugh B and C cirrhosis and hepatocellular carcinoma).
The exclusion criteria for subjects in this study were as follows : age <18 years, psychiatric disorders (on prescribed medication for psychiatric disorders), presence of hepatic encephalopathy, ongoing treatment with interferon (due to physical and psychological side effects), presence of other chronic conditions that have an impact on HRQOL that include heart failure, malignancies (except for hepatocellular carcinoma), chronic renal failure, chronic obstructive pulmonary disease and inflammatory bowel disease, and inability to communicate in English or Malay.
hrQoL instruments
The EQ-5D is an established generic HRQOL instrument comprising five items on mobility, self-care, pain, usual activities and psychological status with three answers for each question (1=no problem, 2=moderate problems, 3=severe problems). 8 An overall utility score is calculated based on these domains ranging from 0 (worse health scenario) to a maximum of 1 (best case scenario). A visual analogue scale is used to assess general health status with 100 indicating the best health state. The English and Malay versions of the EQ-5D have been validated for use in the Malaysian population. 9 The CLDQ is a specific HRQOL questionnaire consisting of 29 questions assessed on a 7-point Likert scale whereby responses range from 'All of the time' to 'none of the time'. 7 Each of the responses are graded from 1 to 7. The domains assessed include abdominal symptoms, fatigue, systemic symptoms, activity, emotional function and worry. The questions are randomly distributed. The CLDQ results are obtained from a scale of 1-7 by dividing each domain score with the number of questions it contains. 7 Permission to use the questionnaire was obtained from the original developer prior to the commencement of the study.
Patients were interviewed in English or Malay, depending on their language of proficiency. Both the CLDQ and the EQ-5D were administered in one setting. Additional clinical and demographic information were obtained from the interview in the form of a questionnaire as well as from medical records.
translation and adaptation of the english and Malay versions of the cLdQ
Cross-cultural adaptation of the English version of CLDQ was performed in 10 healthy subjects with various educational backgrounds. In-depth cognitive interviews were conducted to determine its suitability in Malaysian adults.
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Alterations were made to the original English version if particular words or phrases were not understood.
The original version was translated into Malay using standard forward-backward translation. Two independent forward translations (from English to Malay) by two native Malay speakers were performed. Subsequently, a reconciliation of both versions were done with differences resolved through discussion. A backward translation (from Malay to English) was then produced.
Validation of the english and Malay versions of the cLdQ
Psychometric properties of the Malaysian English and Malay versions of the CLDQ were evaluated by assessing reliability, discriminant validity and convergent validity. 10 11 The reliability of an instrument is assessed by internal consistency and test-retest. Internal consistency evaluates the correlation across items in different domains and across all items of a questionnaire. Test-retest reliability, an assessment of error caused by repeated measurement under a similar condition, was performed by a repeat telephone interview 2-4 weeks after the baseline interview. Discriminant validity refers to the ability of an instrument to discriminate between the varying severities of a particular disease. In this case, the discriminant validity of the CLDQ was assessed by its ability to distinguish between scores for non-cirrhosis, compensated and decompensated cirrhosis. Convergent validity refers to how well a particular instrument correlates with domains of an existing HRQOL questionnaire. In this study, convergent validity of the CLDQ was assessed by correlating its total score against the utility score of the EQ-5D, an established generic HRQOL.
statistical analysis
Data were expressed as means with SD, or proportions where appropriate. Internal consistency was evaluated using Cronbach's alpha analysis, with an acceptable level of >0.70. Test-retest reliability was assessed using intraclass correlation coefficients (ICC), with a desired value of >0.70. Discriminant validity of scores among different stages of chronic liver disease was obtained using one-way analysis of variance. Convergent validity of the CLDQ domains was analysed against the EQ-5D using Spearman's correlation. 10 Strong, fair and weak correlations were defined as >0.60, 0.30-0.60 and <0.30, respectively. 12 Statistical significance for hypothesis fulfilment was defined as a p value of <0.05. All analyses were carried out using SPSS for Windows (V.22.0). 
A Malay version of the CLDQ was produced according to the protocol outlined above. Cognitive debriefing of the translated version was performed on 10 healthy subjects of various educational background, all of Malay ethnicity. No difficulties in understanding the phrasing of the questions were reported by all 10 subjects. No further alterations were made prior to use in the validation study.
During the cognitive debriefing for both the English and Malay versions, some subjects did comment on the Likert scale components being too similar and that this might cause some confusion. We came up with another alternative using numbers ranging from 0 (none of the time) to 6 (all the time). It took most patients a shorter amount of time to understand the questionnaire with the additional explanation of a number scale. On average, patients completed both the CLDQ and the EQ-5D in 10 min, making the CLDQ a suitable instrument to be used on an outpatient basis (see online supplementary appendix).
Patient characteristics
Two hundred and eleven patients with chronic liver disease were interviewed between January 2015 and August 2015. One hundred and one patients were interviewed in English, and 110 patients were interviewed in Malay. There were no missing data. Their clinical and social demographic data are summarised in table 1. The mean age of patients were younger in all groups for those who were Malay speaking in comparison with those who were English speaking. Ethnicity varied in both language categories-patients interviewed in Malay were predominantly ethnic Malays (65.5%), while patients interviewed in English were predominantly ethnic Chinese (72%). In both groups, patients with cirrhosis were older (mean age of patients without cirrhosis was 56.8 years vs mean age of patients with cirrhosis was 64.1 years), either unemployed or retired and had lower education levels than those without cirrhosis. Viral hepatitis was the main cause for chronic liver disease, with a total of 48% with hepatitis B and 14% with hepatitis C. This observation is consistent with previous studies that had reported on the aetiology of chronic liver disease in Malaysia. 13 14 However, NAFLD was more common among ethnic Malays (11% ethnic Malays vs 5.6% ethnic Chinese). Chronic hepatitis C was found to be more common among ethnic Malays as well, again, consistent with findings from previous reports. 
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Ninety-nine (98%) patients from the English group and 80 (73%) patients from the Malay group participated in the follow-up telephone interview, which was conducted between 2 and 4 weeks after the first interview. In the Malaysian English CLDQ, ICC between baseline and follow-up summary scores was 0.89 (95% CI 0.84 to 0.93), demonstrating excellent test-retest reliability. In the Malay CLDQ, ICC between baseline and follow-up summary scores was 0.93 (95% CI 0.88 to 0.95), similarly demonstrating excellent test-retest reliability. The demographics of Malay-speaking subjects who responded to the second interview were compared with the original sample. We found no differences in mean age, gender, ethnicity, education level, employment status nor in severity of chronic liver disease between the two groups (data as online supplementary table).
discriminant validity
There was a significant decrease in domain scores from patients without cirrhosis to patients with decompensated cirrhosis in both the English and Malay versions of the CLDQ. The CLDQ in English and Malay was found to have good discriminant validity (table 2 and table 3) .
convergent validity
For the English version of the CLDQ, correlation of the EQ-5D utility score with the overall CLDQ score was 0.59 (p<0.001). For the Malay version of the CLDQ, correlation of the EQ-5D utility score with the overall CLDQ score was 0.47 (p<0.001).
dIscussIon

Psychometric properties of both Malaysian English and
Malay versions of the CLDQ were well tested. Reliability testing of both versions demonstrated satisfactory consistency of its various domains and excellent testretest reliability. Discriminant validity analysis revealed that both versions of the CLDQ were able to differentiate between non-cirrhosis, compensated cirrhosis Child-Pugh B 6 (5.9%) 10 (9.1%) Child-Pugh C 2 (2.0%) 7 (6.4%) NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis.
Open Access and decompensated cirrhosis satisfactorily. Convergent validity analysis demonstrated that the English and Malay CLDQ domains (some more than others) correlated well with an established generic HRQOL, the EQ-5D.
comparison between the Malaysian english and the Malay cLdQ There were some differences noted between the adapted English and the Malay versions of the CLDQ. With regards to discriminant validity, the English version showed significant discriminant validity throughout all six domains (table 2) . In the Malay version, the values for the domain 'worry' was found not to be significant (table 3) . In the Malay version, the correlation value for convergent validity was lower than the English version. It is likely that the lower education levels among the Malay-speaking patients may have resulted in poorer comprehension of some of the questions pertaining to healthcare domains in the HRQOL instruments.
comparison with other validation studies
The CLDQ has been validated and translated into other languages worldwide. Figure 1 is a bar chart comparing the domain and overall scores of the CLDQ between our study and seven other studies. [15] [16] [17] [18] [19] [20] [21] The patients in our study appear to have higher CLDQ scores in comparison with the Thai, Korean, Indian, Chinese, Spanish, Serbian and Japanese studies ( figure 1 ). This may be due to several factors. First, only a small proportion of our study subjects had decompensated cirrhosis. Second, the lower educational levels of our study subjects ,particularly in the Malay-speaking group, may have led to an element of ignorance among many patients about their disease or state of condition. Lastly, differences in socio-cultural attitudes to health, known to differ among populations, may be responsible for the observed differences in CLDQ scores between our study and the rest. 22 23 Convergent validity of the CLDQ into other languages were mostly done with the SF-36, another generic HRQOL instrument. 7 16 18 24 The SF-36 has 36 questions and is known to take longer to complete. 25 We decided to use the EQ-5D in this Malaysian study for its simplicity and brevity, similar to the Korean and Chinese validation studies. 17 19 Although brief, the EQ-5D has been shown to be a valid and reliable instrument for evaluating HRQOL in various diseases. 26 27 One of the notable differences in this study related to question 29 of the CLDQ, which enquired about the availability of a liver organ if a transplant was needed. Almost all patients (except for one) were not aware that such an option existed for patients with end-stage liver failure. This was a clear reflection of the aforementioned status of liver transplantation in this country. 6 Although an overwhelming majority selected 'none of the time' as their answer, the item was not omitted in lieu of the potential development of liver transplant services in the future. Open Access
strengths and limitations
The high level of completion of data among the patients indicates good acceptability of both the English and Malay CLDQ versions. The questionnaire was easily understood with most patients completing it within 10 min. Data from this validation study were comparable with CLDQ validation studies in different populations. This study also included a wide range of patients with chronic liver disease severity, from non-cirrhosis to those with decompensated (Child-Pugh C) cirrhosis and hepatocellular carcinoma. One of the limitations to the study was its relatively small sample size, particularly of patients with decompensated cirrhosis. We believe this was one of the main reasons the overall CLDQ domain scores were higher than in other studies. Furthermore, this study was based in a single tertiary care centre, which may have resulted in a selection bias of study subjects. However, as previously mentioned, the demography and clinical characteristics of our subjects were consistent with previous publications from this country. 13 14 Although we have tried to exclude patients with diagnosed psychiatric disorders, we may have inadvertently included participants with untreated psychological disorders in this study. However, we feel that this may not have represented a major confounder to this QOL validation study, in view of the good correlation with liver disease severity observed.
Another limitation related to the differences in interview techniques administered for test-retest reliability. The second interview was telephone based compared with the initial face-to face method, which may have resulted in a lower ICC value. Nevertheless, it was unlikely that any major change in the patient's HRQOL could have happened within the interval of 2-4 weeks as the patients were stable and were not experiencing acute decompensation at the time of interview.
Finally, this study was not able to assess the responsiveness of the CLDQ in our patients. It is important to note that these issues should be addressed in future studies.
concLusIon Overall, the CLDQ in both the English and Malay languages appear to be acceptable and easily understood among Malaysian patients with chronic liver disease. Both versions have been shown to be reliable and valid for assessing HRQOL in adults with chronic liver disease. Our data are consistent with other studies exploring the validity and reliability of the CLDQ in chronic liver disease. It is anticipated that the locally developed CLDQ will be useful in the assessment and clinical management of patients with chronic liver disease in this country.
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